Supplementary material #2 for « Use of recurrence plots for
identification and extraction of patterns in humpback whale
song recordings »

Recording #3 from Abrolhos Archipelago, 2000, transcribed as
a string of units

EFEFEFITEFEFEFIIEFEFDFDKLDDKDDKLDDKLKJLDDKLKJDKLKDKLKLDDKLKDKLKKLKPMMKLMK
LMKLMPMMLMMLMPOMPMMOMMOMOMPMMOMMOMOMMMOMOMMMMOMABBBAABBBAABBBAABBBAABBBAA
BBBAABBBCDDCDFEFIIEFEFIIEGEFIIEGEFIIEGEGIIEGEGIIEFEFIIEGEGIIEGEFEFIIEFEFE
FIIEFEFEFIIEFEFEFIEFEFEFIIEFEFIIEFEFIIEFEFITIEGEGIEGEGIIEFEFIIEFEFIIEFEGII
EGEGIIEGEGITEGEGIIEFEFIIEGEGIIEGEGIIEFEFITIEFEFEFIIEFEFEFIIEFEFEFIIEFEFEFD
KLDDKLJDDDLJDKLKLDDKLKJIDKLJDKLKLDDKLJDKLKKDKLKLMMKLMKLMKLMLMMLMMLMPMMMMOM
OMMMMOMMOMOMPMMOMOMOBBBAABBBAABBBAABBBCDDCDDCDFEFIIEFEFIIEGEGIIEGEGIIEFEF
ITEGEGIIEFEFITEGEGIIEGEGIIEFEFEFITEFEFEFIIEFEFEFIIEFEFEFIIEFEFEFIIEFEFEFI
IEFEFITEFEFIIEGEGIEFEFIIEFEFIEFEGIIEFEGITEGEFIIEFEFITEFEFITEFEFIIEFEFEFII
EFEFEFITEFEFEFIIEFEGITEGEGIIEGEGITEGEGIIEGEGITEGEGITEGEFEFITEFEFEFITIEFEFE
FITEFEFDFDKLDDDKJDKLJDKLKLDDKLJDKLJDKLKKLPDDKL JDKLKKLKLPMMKLMKLMKLMPMMKLM
MOMOMPMMOMOMOMPMMOMOMOMPMMOMOBBBOBABBBBAABBBAABBBAABBBAABBBCDDCEFEFIIEFEF
ITEFEGIIEGEGIIEGEGIIEGEFIIEFEFIIEGEGIIEFEGIIEFEFEFIIEFEFEFIIEFEFITIEFEFIIE
FEGIIEFEFEFIIEFEGIIEFEFIIEFEFIIEFEFIIEFEGIIEGEGEFIIEFEFEFITIEFEFIIEGEGIIEG
EFIIEGEGIIEGEFIIEFEFITEGEGIIEGEFEFIIEFEFEFITEFEFEFITIEFEFDFDKLDDKLJDKLJDKL
KLDDKLKJDKLJDKLKLLMMKLMKLMMPPMMKLMMKMMPOMMOMMOMMOMPMMOMOMOMPMMOMOMABBBABA
BBBAABBBAABBBAABBBAABBBAABBBAABBBAABBBCDDCEFEFITEFEGIIEGEGITEGEGIIEGEGIIE
FEGIIEFEFIIEFEFEFIIEFEFEFIIEFEFEFIIEFEFEFIIEFEFITIEGEFITEFEFIIEFEFITEFEFII
EFEFIIEFEFITIEFEFIIEGEGIIEGEGIIEGEGIIEGEFEFIIEFEFEFITIEFEFEFIIEFEFEFIIEFEFE
FIIEFEFEFIIEFEFEFIIEFEGIIEFEFEFIIEFEFDFDJLDDKJIDKLJIDKLKLDDKLKJIDKLKJIDKLKLPD
DKLKDKLKLPMMKKLMKKLMMKKLMPMMLMMMMMMOMMOMOMPPMMOMOMOMPMMOMOBBBABABBBAABBBC
DDCEFEFIIEFEFIIEGEGIIEGEFIIEGEFIIEGEGIIEGEFIIEGEGIIEGEGIIEGEFIIEFEFIIEFEF
ITEFEFEFIIEFEFEFIIEFEFDFDDDKJDKLIJDDKLKLDDKLKJIDKLKJIDKLKLPMMLMLMMKLMPPMMKLM
vompPMMOMMOMOMPMMOMOMMOMPMMOMOMOMPMMAMABBBAABBBAABBBBAABBBAABBBAABBBAABBBA
ABBBCDDCDFEFITEFEFITIEGEGIIEGEGITIEGEGIIEGEFITEGEFITEGEGEFITEFEFEFITIEFEFEFT
IEFEFEFIIEFEFEFIIEFEFIIEFEFITIEFEFIIEFEFITEFEFITEFEFIIEFEGITEGEGIIEGEGIIEG
EGIIEGEFIIEGEGIIEFEFEFIIEFEFEFITEFEFEFIIEFEFEFIIEFEFEFIIEFEFITIEFEFEFIIEFE
FEFDKDDFDFDKKDJLDDKLJDDKLKJDKLKLDDKLKDDKLJJLJLQLQMMKLMKLMKLMPMMKLMMKLMPMM
oMmMmOMMOMPMMOMOMMOMPMMOMOMOMPMMOMOBBBAABBBAABBBAABBBCDDCDDCEFEFIIEFEFITEGE
GIIEGEGIIEGEFEFIIEFEFEFIIEFEFEFITIEFEFEFIIEFDFDKJIDKLDDKLJIDKLJIDKLJKLKLDDLKD
KLJIDKLKLPMMLMLMLLMPPMMLMMMMPMMOMMOMMOMPMMOMOMMOMPMMOMOMOBBBAABBBAABBBAABB
BCDDCDFIIEFEFIIEFEGIIEGEFIIEGEGIIEGEFIIEFEGIIEGEFIIEFEFEFEFEFIIEFEFIIEFEF
IEFEFIEFEFIIEFEGITEGEGIIEGEGEFITIEFEFIIEGEGEFIIEFEFEFIIEFEFEFITEFEFEFITEFE
FEFIIEFEFEFITEFDFDFDKLDDKLKDDKLKDKLDKJIDKLJDKLJDKKLKKLDDKLKDDKKLKDKLLLPMMK
LMKKLMKLMPMMOMPOMMOMPMMOMOMOMPMM



Extraction of the songs from the string of units

Manually by a trained

analyst (left) and automatically by our routine (Right, bold letters)

MANUAL EXTRACTION

Partial song

EFEFEFIIEFEFEFIIEFEFDF

Song 1 :

DKLDDKDDKLDDKLKJLDDKLKJIDKLKDKLKLDDKLKDK
LKKLKPMMKLMKLMKLMPMMLMMLMPOMPMMOMMOMOMP
MMOMMOMOMMMOMOMMMMOMABBBAABBBAABBBAABBB
AABBBAABBBAABBBCDDCDFEFITIEFEFIIEGEFIIEG
EFITEGEGIIEGEGIIEFEFIIEGEGIIEGEFEFIIEFE
FEFIIEFEFEFIIEFEFEFIEFEFEFIIEFEFIIEFEFI
IEFEFIIEGEGIEGEGITEFEFIIEFEFIIEFEGIIEGE
GITEGEGIIEGEGIIEFEFITIEGEGIIEGEGIIEFEFII
EFEFEFIIEFEFEFIIEFEFEFIIEFEFEF

Song 2 :

DKLDDKLJDDDL JDKLKLDDKLKJDKLJDKLKLDDKLJD
KLKKDKLKLMMKLMKLMKLMLMMLMMLMPMMMMOMOMMM
MOMMOMOMPMMOMOMOBBBAABBBAABBBAABBBCDDCD
DCDFEFITEFEFITEGEGIIEGEGIIEFEFIIEGEGIIE
FEFIIEGEGIIEGEGIIEFEFEFIIEFEFEFIIEFEFEF
ITEFEFEFIIEFEFEFIIEFEFEFIIEFEFIIEFEFIIE
GEGIEFEFIIEFEFIEFEGITIEFEGIIEGEFIIEFEFII
EFEFIIEFEFITIEFEFEFIIEFEFEFIIEFEFEFIIEFE
GITEGEGIIEGEGIIEGEGIIEGEGIIEGEGIIEGEFEF
ITEFEFEFIIEFEFEFIIEFEFDF

Song 3 :

DKLDDDKJDKLJDKLKLDDKL JDKLJDKLKKLPDDKLJD
KLKKLKLPMMKLMKLMKLMPMMKLMMOMOMPMMOMOMOM
PMMOMOMOMPMMOMOBBBOBABBBBAABBBAABBBAABB
BAABBBCDDCEFEFIIEFEFIIEFEGIIEGEGIIEGEGI
IEGEFIIEFEFIIEGEGIIEFEGIIEFEFEFIIEFEFEF
ITEFEFIIEFEFIIEFEGIIEFEFEFIIEFEGIIEFEFI
IEFEFIIEFEFIIEFEGIIEGEGEFIIEFEFEFIIEFEF
ITEGEGIIEGEFIIEGEGIIEGEFIIEFEFIIEGEGIIE
GEFEFIIEFEFEFIIEFEFEFIIEFEFDF

Song 4 :

DKLDDKLJDKLJDKLKLDDKLKJDKL JDKLKLLMMKLMK
LMMPPMMKLMMKMMPOMMOMMOMMOMPMMOMOMOMPMMO
MOMABBBABABBBAABBBAABBBAABBBAABBBAABBBA
ABBBAABBBCDDCEFEFIIEFEGITEGEGIIEGEGIIEG
EGITIEFEGIIEFEFIIEFEFEFIIEFEFEFIIEFEFEFI
IEFEFEFIIEFEFIIEGEFIIEFEFIIEFEFIIEFEFII
EFEFIIEFEFITEFEFIIEGEGIIEGEGIIEGEGIIEGE
FEFIIEFEFEFIIEFEFEFIIEFEFEFIIEFEFEFIIEF
EFEFIIEFEFEFIIEFEGIIEFEFEFIIEFEFDFDJLD

AUTOMATED EXTRACTION

Partial song

EFEFEFIIEFEFEFIIEFEF

song 1 :

DFDKLDDKDDKLDDKLKJLDDKLKJDKLKDKLKLDDKLK
DKLKKLKPMMKLMKLMKLMPMMLMMLMPOMPMMOMMOMO
MPMMOMMOMOMMMOMOMMMMOMABBBAABBBAABBBAAB
BBAABBBAABBBAABBBCDDCDFEFIIEFEFIIEGEFII
EGEFIIEGEGIIEGEGIIEFEFIIEGEGIIEGEFEFIIE
FEFEFIIEFEFEFIIEFEFEFIEFEFEFIIEFEFIIEFE
FIIEFEFIIEGEGIEGEGIIEFEFIIEFEFIIEFEGIIE
GEGIIEGEGIIEGEGIIEFEFIIEGEGIIEGEGIIEFEF
IIEFEFEFIIEFEFEFIIEFEFEFIIEFEFEFD

Song 2 :

DKLDDKLJDDDLJDKLKLDDKLKJDKLJDKLKLDDKLJD
KLKKDKLKLMMKLMKLMKLMLMMLMMLMPMMMMOMOMMM
MOMMOMOMPMMOMOMOBBBAABBBAABBBAABBBCDDCD
DCDFEFIIEFEFIIEGEGIIEGEGIIEFEFIIEGEGIIE
FEFIIEGEGIIEGEGIIEFEFEFIIEFEFEFIIEFEFEF
IIEFEFEFIIEFEFEFIIEFEFEFIIEFEFIIEFEFIIE
GEGIEFEFIIEFEFIEFEGIIEFEGIIEGEFIIEFEFII
EFEFIIEFEFIIEFEFEFIIEFEFEFIIEFEFEFIIEFE
GIIEGEGIIEGEGIIEGEGIIEGEGIIEGEGIIEGEFEF
IIEFEFEFIIEFEFEFIIEFEFD

Song 3 :

DFDKLDDDKJDKLJDKLKLDDKLJDKLJDKLKKLPDDKL
JDKLKKLKLPMMKLMKLMKLMPMMKLMMOMOMPMMOMOM
OMPMMOMOMOMPMMOMOBBBOBABBBBAABBBAABBBAA
BBBAABBBCDDCEFEFIIEFEFIIEFEGIIEGEGIIEGE
GIIEGEFIIEFEFIIEGEGIIEFEGIIEFEFEFIIEFEF
EFIIEFEFIIEFEFIIEFEGIIEFEFEFIIEFEGIIEFE
FIIEFEFIIEFEFIIEFEGIIEGEGEFIIEFEFEFIIEF
EFIIEGEGIIEGEFIIEGEGIIEGEFIIEFEFIIEGEGI
IEGEFEFIIEFEFEFIIEFEFEFIIEFEFD

Song 4 :

DFDKLDDKLJDKLJDKLKLDDKLKJDKLJDKLKLLMMKL
MKLMMPPMMKLMMKMMPOMMOMMOMMOMPMMOMOMOMPM
MOMOMABBBABABBBAABBBAABBBAABBBAABBBAABB
BAABBBAABBBCDDCEFEFIIEFEGIIEGEGIIEGEGII
EGEGIIEFEGIIEFEFIIEFEFEFIIEFEFEFIIEFEFE
FIIEFEFEFIIEFEFIIEGEFIIEFEFIIEFEFIIEFEF
IIEFEFIIEFEFIIEFEFIIEGEGIIEGEGIIEGEGIIE
GEFEFIIEFEFEFIIEFEFEFIIEFEFEFIIEFEFEFII
EFEFEFIIEFEFEFIIEFEGIIEFEFEFIIEFEFD



Song 5 :

DKJDKL JDKLKLDDKLKJDKLKJIDKLKLPDDKLKDKLKL
PMMKKLMKKLMMKKLMPMMLMMMMMMOMMOMOMPPMMOM
OMOMPMMOMOBBBABABBBAABBBCDDCEFEFIIEFEFI
TEGEGITEGEFIIEGEFIIEGEGIIEGEFIIEGEGIIEG
EGIIEGEFIIEFEFIIEFEFITIEFEFEFTIIEFEFEFIIE
FEFDF

Song 6 :

DDDKJDKL JDDKLKLDDKLKJIDKLKJIDKLKLPMMLMLMM
KLMPPMMKLMMOMPMMOMMOMOMPMMOMOMMOMPMMOMO
MOMPMMAMABBBAABBBAABBBBAABBBAABBBAABBBA
ABBBAABBBCDDCDFEFIIEFEFITIEGEGIIEGEGIIEG
EGITEGEFITEGEFIIEGEGEFIIEFEFEFIIEFEFEFI
IEFEFEFIIEFEFEFIIEFEFIIEFEFITEFEFIIEFEF
ITEFEFITEFEFIIEFEGIIEGEGIIEGEGIIEGEGIIE
GEFIIEGEGIIEFEFEFIIEFEFEFIIEFEFEFIIEFEF
EFIIEFEFEFIIEFEFIIEFEFEFIIEFEFEF

Song 7 :

DKDDFDFDKKDJLDDKL JDDKLKJDKLKLDDKLKDDKLJ
JLILQLQMMKLMKLMKLMPMMKLMMKLMPMMOMMOMMOM
PMMOMOMMOMPMMOMOMOMPMMOMOBBBAABBBAABBBA
ABBBCDDCDDCEFEFIIEFEFITEGEGIIEGEGIIEGEF
EFIIEFEFEFIIEFEFEFIIEFEFEFIIEFDF

Song 8

DKJDKLDDKLJDKLJDKLJKLKLDDLKDKLJDKLKLPMM
LMmLmMLLMpPPMMLMMMMPMMOMMOMMOMPMMOMOMMOMPM
MOMOMOBBBAABBBAABBBAABBBCDDCDFIIEFEFIIE
FEGIIEGEFIIEGEGIIEGEFIIEFEGIIEGEFIIEFEF
EFEFEFIIEFEFIIEFEFIEFEFIEFEFIIEFEGIIEGE
GITEGEGEFIIEFEFIIEGEGEFIIEFEFEFIIEFEFEF
ITEFEFEFIIEFEFEFIIEFEFEFIIEFDFDF

Partial song

DKLDDKLKDDKLKDKLDKJDKLJDKLJDKKLKKLDDKLK
DDKKLKDKLLLPMMKLMKKLMKLMPMMOMPOMMOMPMMO
MOMOMPMM

song 5 :

DFDJLDDKJDKLJDKLKLDDKLKJDKLKJDKLKLPDDKL
KDKLKLPMMKKLMKKLMMKKLMPMMLMMMMMMOMMOMOM
PPMMOMOMOMPMMOMOBBBABABBBAABBBCDDCEFEFI
IEFEFIIEGEGIIEGEFIIEGEFIIEGEGIIEGEFIIEG
EGIIEGEGIIEGEFIIEFEFIIEFEFIIEFEFEFIIEFE
FEFIIEFEFD

song 6 :

DFDDDKJDKL JDDKLKLDDKLKJDKLKJDKLKLPMMLML
MMKLMPPMMKLMMOMPMMOMMOMOMPMMOMOMMOMPMMO
MOMOMPMMAMABBBAABBBAABBBBAABBBAABBBAABB
BAABBBAABBBCDDCDFEFIIEFEFIIEGEGIIEGEGII
EGEGIIEGEFIIEGEFIIEGEGEFIIEFEFEFIIEFEFE
FIIEFEFEFIIEFEFEFIIEFEFIIEFEFIIEFEFIIEF
EFIIEFEFIIEFEFIIEFEGIIEGEGIIEGEGIIEGEGI
IEGEFIIEGEGIIEFEFEFIIEFEFEFIIEFEFEFIIEF
EFEFIIEFEFEFIIEFEFIIEFEFEFIIEFEFEF

song 7 :

FDKDDFDFDKKDJLDDKL JDDKLKJDKLKLDDKLKDDKL
JJLJILQLQMMKLMKLMKLMPMMKLMMKLMPMMOMMOMMO
MPMMOMOMMOMPMMOMOMOMPMMOMOBBBAABBBAABBB
AABBBCDDCDDCEFEFIIEFEFIIEGEGIIEGEGIIEGE
FEFIIEFEFEFIIEFEFEFIIEFEFEFIIEFD

Song 8 :

DFDKJDKLDDKLJDKLJDKLJKLKLDDLKDKLJDKLKLP
MMLMLMLLMPPMMLMMMMPMMOMMOMMOMPMMOMOMMOM
PMMOMOMOBBBAABBBAABBBAABBBCDDCDFIIEFEFI
IEFEGIIEGEFIIEGEGIIEGEFIIEFEGIIEGEFIIEF
EFEFEFEFIIEFEFIIEFEFIEFEFIEFEFIIEFEGIIE
GEGIIEGEGEFIIEFEFIIEGEGEFIIEFEFEFIIEFEF
EFIIEFEFEFIIEFEFEFIIEFEFEFIIEFDF

Partial song

DFDKLDDKLKDDKLKDKLDKJDKLJDKLJDKKLKKLDDK
LKDDKKLKDKLLLPMMKLMKKLMKLMPMMOMPOMMOMPM
MOMOMOMPMM



